Introduction
The importance of early diagnosis and correct etiological identifi cation of extra pulmonary tuberculosis (EPTB) need not be over-emphasised, since treatment is different for Mycobacterium tuberculosis and atypical Mycobacteria (non-tuberculous Mycobacteria, NTM). World Health Organization has given guidelines for low and medium income countries for use of liquid culture systems and drug sensitivity testing for tuberculosis work. [1] Automated non-radiometric systems for accelerated isolation of Mycobacterium tuberculosis complex (MTBC), being expensive, are available only in select centres in India and third-world countries. However, most laboratories still depend upon conventional techniques, thus resulting in an extended reporting time of 4-5 weeks. An innovative rapid showing acid fast bacilli (AFB) in smears and sterile on blood agar for 48 hours were sub cultured onto LJ media for determining the growth rate, chromogenic property, Niacin production and nitrate reduction as per standard procedures. [21] MGIT tubes showing non-acid fast bacilli and/or fungi were excluded from MPT64 Ag test.
Rapid identifi cation of MTBC from AFB-positive MGIT tubes or LJ media colonies was made using the Rapid kit. Briefl y, 100 l of mixed and vortexed culture fl uid from AFB positive MGIT tubes were transferred to sample window of the cassette. Regarding cultures grown on solid medium, two to three colonies from LJ slopes were emulsifi ed in 200 l of antigen diluent (SD Bioline kit) and 100 l of this emulsion was used as inoculum. The results of ICT were read within 15 minutes. Positive test had two red to purple bands, one for internal control and the second line for the test. Negative had only one band in internal control slot. Strong or light bands with any intensity were considered to be positive. Reference strains of H37Rv and Mycobacterium fortuitum were included as positive and negative controls, respectively.
Para nitro benzoic acid (PNB) and drug susceptibility test to the fi rst line drugs was performed in MGIT960.
Results
Twenty eight isolates of M. tuberculosis and four non-tuberculous Mycobacteria grown on MGIT960 and fi ve M. tuberculosis isolated on LJ were speciated by conventional techniques. The four NTM isolates included M. scrofulaceum (3) and M. fortuitum (1) . All 37 isolates were examined by rapid kit. While 33 MTBC isolates were positive, four NTM were negative for MPT64 antigen [ Table 1 ].
All except one among 33 M. tuberculosis isolates were sensitive to the fi rst line drugs namely Streptomycin, Isoniazid, Rifampicin and Ethambutol. The single isolate was resistant to Streptomycin and Isoniazid in MGIT 960 system.
Discussion
Number of AFB present in clinical specimens from EPTB cases is fewer than in sputum and hence the growth of MTBC was detected between 10-37 days in our MGIT system. Identifi cation and differentiation of M. tuberculosis from NTM by conventional biochemical tests is very expensive, labor-intense and consumes additional 2-5 weeks time. PNB sensitivity test carried out in MGIT 960 system takes 4-13 days to confi rm MTBC isolates. In contrast, MPT64 antigen detection results are available within 15 minutes by Rapid kit. This test is easy to perform, do not require any special skill and economical for countries like India where the resources are limited and molecular techniques are not within the easy reach of most of the laboratories. Several reports from different countries recorded specifi city of nearly 100% and sensitivity ranging from 95% to 100% for the rapid MPT64 antigen detection kits in comparison to conventional methods for identifying MTB. [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] We have experienced 100% sensitivity and specifi city of this particular kit in comparison to conventional techniques. Our local strains are thus recognised by SD Bioline kit of Korean origin. [5, [10] [11] [12] [13] [14] [15] [16] [17] In India, SD Bioline kit has been validated by fi ve different researchers: [5, [10] [11] [12] [13] Maurya et al., [5] from Lucknow reported 99.1% sensitivity and 100% specifi city. Kannade et al., [11] from Bombay (Mumbai) examined 165 isolates (125 MTB; 30 NTM; 10 Non-Mycobacterial species) and observed sensitivity of 99.19% and 100% values for specifi city, positive predictive value (PPV) and negative predictive value (NPV). Vadwai et al., [12] from Bombay analysed 394 strains from 280 pulmonary and 114 EPTB samples (388 MTB; 6 NTM) with similar result, i.e. 99.4% sensitivity and 100% specifi city. Kumar et al., [10] from Mysore, Karnataka, analysed 77 isolates (55 MTB; 10 NTM; 12 Non-Mycobacterial species) recorded 100% results for all four parameters. Muddaiah et al., [13] from Bangalore got identical results with 47 isolates (44 MTB and 3 NTM). Regarding the experience of researchers from Asian continent with this kit, Park et al., [8] (Seoul, South Korea) recorded 98.6% sensitivity and 100% specifi city using 481 isolates (220 MTB; 261 NTM), whereas Ang et al., [14] from Seoul recorded 97% sensitivity and 100% specifi city with 570 isolates (276 MTB; 294 NTM). Akyar et al., [15] from Turkey and Toihir et al., [16] from Madagascar examined 394 strains (297 MTB and 97 NTM) and 161 isolates (114 MTB and 97 NTM), respectively. Both studies revealed 100% sensitivity and specifi city. Our results from Pondicherry are identical to that of reports form Karnataka [10, 13] , Turkey [15] and Madagascar. [16] A recent article published in 2014 by Japanese workers, Chikamatsu et al., [17] reports 99.46% sensitivity and 99.4% specifi city with 590 strains (500 MTB; 90 NTM).
Till date, only one Indian report by Gomathi et al., [4] from Chennai has validated Capilia TB kit with 346 isolates (295 MTB; 51 NTM). They reported lower values for sensitivity (76%), specifi city (86%), PPV (97%) and NPV (39%), which was attributed to higher rate of contamination in MGIT 960 culture tubes. However, experience from other Asian workers was different. Thus Yin et al., [7] from China got 100% values for sensitivity, specifi city and PPV with 95.2% for NPV. Muyoyeta et al., [6] from Zambia and South Africa analysed 623 isolates (224 MTB; 399 NTM) and recorded 99.5% sensitivity and 99.25% specifi city. A latest report by Chikamatsu et al., [17] from Japan tested 590 isolates (500 MTB; 90 NTM) with an improved version, Capilia TB-Neo, recorded 99.4% sensitivity and 100% specifi city.
TBc Identifi cation kit (BD) has not been evaluated in India so far. Reports from Kenya, China and Taiwan [3, [17] [18] [19] showed sensitivity ranging from 95.2% to 100% and their specifi city ranging from 95.96% to100%. Very faint lines were frequently observed by us when the test was performed with culture fl uids from MGIT tubes on the fi rst or sometimes second day of growth fl agging by MGIT960, probably due to low levels of MPT64 antigen. SD Bioline Rapid kit requires at least 10 colony forming units (CFU)/ml to detect the MPT64 antigen that is secreted into the medium, as observed by Abe et al. and Park et al. [2, 8] Gomathi et al., [4] reported that in high contamination of MGIT 960 setting, MPT 64 is not cost effective. Our contamination rate in MGIT was only 9.6%. AFB smear, Gram smear and sterility check on blood agar for 48 hours were done to identify the contaminants. Contamination of MGIT tubes with fungi is normally visible within a day or two macroscopically. We have carefully avoided wastage of MPT64 kits by using them only for MGIT positive cultures without contamination and positive ZN smears.
To conclude, globally the prevalence of EPTB is on the increase. Due to prolonged time taken for positive culture and drug susceptibility report by conventional methods in suspected cases of EPTB, the clinicians in developing countries empirically initiate anti-tuberculosis treatment (ATT) with fi rst-line drugs. However, if the etiology happens to be NTM, this would be a burden to the patients and can promote emergence of drug resistance in Mycobacteria. The isolates must be checked for drug sensitivity in this era of increasing drug resistance. Thus rapid isolation of Mycobacterium species using automated MGIT960 system is more benefi cial when combined with rapid ICT kit which detects MPT64 Ag in 15 minutes and also differentiates MTBC from NTM isolates.
